Therapeutic potential of compound K as an IKK inhibitor with implications for osteoarthritis prevention: an in silico and in vitro study.
Ginsenosides have been used traditionally as an oriental medicine. However, the anti-osteoarthritic effect of ginsenoside compound K (hereafter referred to as CK) has not been reported. Therefore, in this study, the protective effects of CK were evaluated in silico and in vitro using H2O2-stimulated MC3T3-E1 cells by measuring the levels of proinflammatory cytokines responsible for articular cartilage degradation. In silico results demonstrated that, among the selected ginsenosides, CK is a non-toxic drug-like molecule with strong binding affinity for selected cytokine-activated kinase such as IkBα kinase (IKK). The molecular binding energy of CK with the active sites of IKK suggests anti-osteoarthritic functions. Cultured H2O2-stimulated MC3T3-E1 cells that were exposed to CK showed dramatically increased expression of osteoblast differentiation markers such as alkaline phosphatase (ALP) activity, type I collagen (Col-I) content, and mineralization. During aging, H2O2 also leads to the production of reactive oxygen species (ROS) and nitric oxide (NO), which play important roles in the development of osteoarthritis (OA). Therefore, the effect of CK on ROS and NO generation was also examined. Our results showed that CK dose-dependently inhibited H2O2-induced ROS and NO production in MC3T3-E1 cells. Moreover, qRT-PCR data showed that CK increased expression of osteogenic markers such as ALP and Col-I but decreased expression of inflammatory-related genes including IKK and interleukin 1β (IL-1β) in a dose-dependent manner in H2O2-stimulated MC3T3-E1 cells. The findings of this study suggest the use of CK as a novel protective and therapeutic agent in AO.